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1.  ADTHCaaTY. 

a.  Directlre.—Ltr.  ATDET-3  47l/51  (C)  (2?  May  57),  Hq  DSC(»ARC. 
27  May  57*  subject:  "Service  Teot  of  Puse,  G^nade,  Hand,  TlOllEl  (U)," 
as  aaanded  by  Ltr,  ATDBV-J  471/51  (3)  (27  Kay  57),  Hq  USC0NAhG,~20  Jtm  57, 
subjeoti  "Servic(a  Teet  of  Puze,  Grenade,  Band,  !?iC13^1  (U)." 

b.  Purpose. — To  determine  the  suitability  of  the  Puze,  Grenade, 
Hand,  TlOllEl,  aesenbled  in  the  Grenade,  Hand,  Pragpcntation,  M26A1 
(Modified),  for  i.nny  tise. 


o.  See  tie. — This  project  includes  a  temperate  phase,  oondueted 
by  the  United  States  Anay  Infantry  Board,  and  an  arctic  i^ise,  conducted 
by  the  United  States  Apa^y  Arctic  Test  Board,  Port  (Ireely,  Alaska. 

2.  HEPEREHCES.— (See  Appendix  17.) 

3.  DESCRIPTION  OP  MATERIEL. 


a.  Teet  Item. —The  Puze,  Grenade,  Hand,  TlOllEl,  hereinafter 
referred  to  as  the  test  itea,.  is  a  time  fuze  consisting  of  a  fuze  body 

made  of  a  one-piece  easting  i^cb  contains  a  jiyroteohnio  delay  charge, 
primer,  striker  asseably,  pull-ring  assembly  and  safety  lever,  and  a 
detonator  case,  containing  a  detonator.  The  detonator  case  is  orLoped 
to  the  fuze  body.  Bie  test  item  is  designed  to  cause  detonation  in 
upprcTlmately  4.5  seconds  after  Ignition  of  the  porimer.  The  test  item 
iu  similar  to  the  M204A2  fuze;  the  most  signifloant  differences  are  that 
the  test  item  has  a  more  powerful  detonator  and  a  shorter  detonator  case 
of  larger  diameter.  The  fhze  veil  of  the  M26A1  hand  grenade,  in  which 
the  test  item  is  aserabled,  has  been  oodified  by  replacing  its  standard 
Cuze  holder  with  one  that  is  greater  in  diameter  end  shorter  in  length 
than  th.^.t  of  the  unmodified  M26A1  grexuide. 

b.  Control  Item.— The  Puze,  urenade,  Hand,  M204A2,  hereinafter 
referred  to  as  the  control  item,  assembled  in  tb''  Grenade,  Hand,  Tr&e- 
aentatlon,  M26A1,  is  the  current  standard  hand  grenade  fuze  and  is 
described  in  reference  4,  appendix  17. 

4.  BACEGBOUND. 


a.  Ih  May  1946,  the  War  Department  Equlpuant  Board  established 
a  requirement  for  on  li^oved  fragmentation  hand  greiuuie  with  a  eeleotlva 
tims-impaot  Aiais.  The  mllitazy  oharaoteriatica  for  fragmentation  hand 
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eronadesi  which  include  a  time-luqpact  f\ize,  were  established  in  1953  (ref 
3,  app  IV).  Eie  Army  Equipment  Development  Guide  in  1954  reiterated  a 
requirement  for  a  time-impact  fozo  but  otated  that  as  an  interim  meastire 
an  improved  time  faze  was  required  (ref  6,  app  IV).  In  Pebroary  1954 i 
the  K20442  fuze  was  classified  as  standard  type  for  use  with  the  K26  hand 
grenade  (ref  4,  app  IV), 

b.  In  order  for  the  M204A2  fuze  to  function  effectively  with 
the  M26  grenades )  it  was  necessary  to  place  a  booster  charge  around  the 
fuze  holder  assembly  within  the  grenade.  This  restricted  the  grenade 
loading  hole  area  to  such  an  extent  that  vdien  the  grenade  was  loaded 
by  sEiss  production  methods  excessive  cavitation  in  the  bursting  charge 
resulted.  In  tidditlont  cnlaalon  throu^  error  cf  the  pellets  ooiqposlng 
the  booster  charge  resulted  in  erratic  functioning  of  the  grenade.  A 
uniform  fuze  burning  time  was  not  always  attained  with  the  M204A2  fuze. 

To  oorreot  these  defiolenolesf  the  TlOllEl  fuze  was  designed.  This  fdze 
was  provided  with  a  more  powerful  detonator »  which  eliminated  the  need 
of  booster  charges  and  insured  sore  positive  functioning  of  the  grenade. 
The  eliminaticeu  of  the  booster  charges  also  permitted  better  loading  of 
the  grenade’s  bursting  charge.  It  was  expected  that  a  more  tmlform 
fuze  burning  time  would  be  obtained  with  the  TlOUSl  fuse  (ref  t.:.  .\pp 
IV).  Partial  results  of  cngln^riiur  tests  are  available  (ref  11,  app 
IV). 


c.  Test  Itea  is  proposed  for  Tripartite  Standardization  and 
io  entered  on  Integrated  List  Sheet  1-1-4-1* 

5.  SOMMAHT  or  TESTS. 

a,  Bie  test  and  control  items  were  subjected  to  the  follcjwlng 
teotsi  PhyaicoT  Characteristics,  Safety,  Fuze  Punctioning,  Pragmentatiwi, 
and  Lethality,  Eot  and  Cold  Chamber,  Adverse  Conditions,  Rifle  Projection, 
Hand  Throwing,  Suitability  for  Porerhut?  Delivery,  Reliability,  and 
Comparison  with  Hllltary  Charscteristlos  (see  app. I). 

b.  When  the  coordinated  plan  of  test  for  the  ccaiduct  of  this 
project  was  substltted  for  approval,  and.  subsequent  to  the  oooipletlan 
of  scheduled  tests,  USCCRIARC  directed  that  (ref  13,  app  IV) t 

(1)  Mallbnotione,  occurring  os  a  result  of  tests  involving 
activation  of  grenades  under  water  and  in  mud,  not  be  used  as  a  basis  of 
determining  the  eoltablllty  of  the  test  item. 

(2)  Rifle  projeotion  tests  not  be  oemduoted  due  to  the 
elimination  of  this  oapsbiUty  in  future  rifles. 

(3)  Cold  chamber  test  bo  conducted  at  a  temperature  of  -25°F. 
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(4)  Further  tests  be  oonducted  by  hand  throwing  the  grenade 
into  mud  and  water  and  against  •various  types  of  ground  surfaces  to 
determine  the  reliability  of  the  test  item  in  the  hand  thrown  role. 

c.  This  Board  did  not  consider  the  results  obtained  tests 
enumerated  in  5l5(l)  and  (2),  above,  in  determini'ing  the  suitabiliw..  of 
the  test  item  for  Arsnr  use.  Additional  tests  were  devised  and  conducted 
in  accordance  with  paragraph  5b(4),  above,  and  results  obtained  were 
considered  In  de termini^  the  saiitability  of  the  test  item. 

d.  Saaults. 

(1)  The  test  and  control  items  ars  of  the  same  veigd^t  and 
■their  method  of  operation  is  identical. 

(2)  The  test  and  control  items  are'  comparable  in  safety 
features,  effectiveness  of  fuzs  functioning,  effect  upon  fragmentation 

8uad  lethality  of  the  K26A1  Hand  Grenade,  fcmcti«7ning  after  hot  and  cold 
chamber  conditioning,  functioning  after  ad'verse  conditions  storage,  throwing 
characteristics,  effectiveness  after  aerial  delivery  and  in  overall 
reliability. 

(3)  The  a'verage  fuze  burning  time  for  the  test  and  control 
items  after  subjection  to  cold  storage  for  72  hours  was  5*5  S'^conds. 
Following  three  days  immersion  in  salt  water  and  exposure  in  open  storage 
for  three  weeks,  the  a'verage  fuze  burning  time  for  the  test  and  control 
items  was  4.9  seconds.  These  averages  exceed  the  4«3  second,  +  .3  second, 
specified  by  the  military  characteristics.  However,  this  variation  is 
considered  acceptable  (sea  Tests  Hr  5  and  6,  app  l). 

(4)  When  stored  under  adverse  conditions,  there  were  throe 
instances  In  which  the  ♦•est  and  control  items  became  loose  in  the'  grenade 
assembly  and  failed  to  function  when  hand  thrown.  A  aimllar  deficiency 
was  reported  in  the  serrlee  test  of  the  M204A2  fuze  (see  Test  Nr  6,  app  I 
and  ref  10,  app  IT). 

6.  CONCLDSIONS  .-~Tbe  United  States  Army  Infantry  Board  isonoludes 

that* 

ii.  The  fUze,  Grenade,  Hand.  TlOlUEn.,  assembled  in  the  Grenade, 
Hand,  Fragmentation,  M26A1  (Modified)  is  suitable  for  Army  use  in  the 
tenperato  sme. 

b.  Oorreetlon  of  the  minor  defloienoles  will  render  the  item 
more  suitable  for  Army  use  (app  II). 
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7>  HECOWffiyMTIOKS le  reoanoended  thatt 

a.  Contingent  upon  determination  of  suitability  for  Arotlo  use, 
the  Puze,  Grenade,  Hand,  TlOllEl,  be  adopted  for  Irmy  use  with  the  Grenade, 
Hand,  Fragmentation,  M26i.l  (Modified)  and  olassified  as  standard  type. 

b.  The  Fuze,  Grenade.  Hand,  TlOlU'l,  with  Grenade,  Hand, 
Fragmentation,  M26A1  (Modified)  be  further  m>3^fled  to  correct  defi¬ 
ciencies  listed  in  Appendix  II. 

c.  This  Board  be  furnished  one  hundared  (lOO)  each  of  the  Inltisl 
^loduction  lot  of  the  modified  Fuze,  Grenade,  Hand,  Fragmentation,  M26A1 
(Modified)  for  ootifiniiatory  test. 


Appendixes  t 

I  Betailz  of  Test 

II  BefleAtemlee  and 
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2X1  Fhotographs 
IT  Heferenoee 
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APPmiX  I  -  DETAILS  OF  TESTS 
Report  of  Project  Nr  2751 


Test  Ifr  1.  PHTSICAL  CHARACTERISTICS . 

1.  PDSPOSE.— To  determine  and  compare  the  physical  characteristics 
of  the  test  and  control  items. 

2.  HETHOJ. 

a.  Test  and  control  itene  were  ph^'tographed  (see  app  III-l), 
weired,  measured  and  average  size  and  weight  computed. 

b.  Drawings  of  teat  and  control  items  and  notes  on  materiel 
provided  by  Ordinance  were  studied  to  determine  their  operational 
characteristics. 

3.  RESULTS. 


TlOllEl 

M20AA2 

Weights  (ounces) 

(l)  Fuze 

2.5 

2.5 

(2)  Fuzed  M26A1  Grenade 

16 

16 

Dimensions  (inches) 

(l)  Overall  length 

2-12/16 

3-12/16 

(2)  From  base  of  bouchon  to 
bottom  of  detonator  ease 

1-14/16 

2-14/16 

(3)  Diameter  of  detonator  case 

6/16 

5/16 

c.  The  test  and  control  items  are  assembled  in  the  M26A1  Frag¬ 
mentation  Hand  Grenade  with  fiber  washers  as  the  only  sealant  between  the 
bouohon  and  the  grenade  body. 

d.  The  external  appearance  of  grenades  containing  test  and 
control  fazes  is  identioal  (see  app  III-l). 

Test  Nr  2.  SAFITY 

1.  WiPOSK.— To  determino  and  eoespare  the  effeotivenese  of  the 
safety  features  of  the  test  and  oontrol  Items. 


I 
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a,  PiTTB  each, test  aaad  control  iteoa,  .asBombled  in  inert 
grenades  I  were  armed  and  hand  t^own  in  the  normal  manner.  The  average 
time  between  release  of  the  grenade  safety  lover  and  detonation  of  the 
test  and  control  items  was  computed  and  recorded. 


b.  Fire  each,  test  and  control  items,  assembled  in  Inezi;  M26A1 
grenades,  were  rifle  projected  from  an  M-1  rifle,  using  the  M7A3  Rifle 
Grenade  Dauncher,  ID.A2  Projection  Adapter,  and  Rifle  Grenade  Coriiridges, 
Caliber  .30,  M3.  The  average  time  between  projection  and  detonation  of 
the  test  and  control  items  was  computed  and  recorded. 


c.  Three  stop  watches  were  used  to  determine  the  average  times 
in  a  Euid  b,  above. 


d.  The  effectiveness  of  the  safety  pin  as  a  safety  feature  was 
noted  in  all  tests. 


3.  RBSUIiTS. 

a.  Average  time  between  release  of  grenade  safety  lever  and 
detonation  when  hand  thrown  (time  in  seconds)! 


Test 

Control 

(l)  Maximum 

4.7 

4.6 

(2)  Minimum 

4.3 

4.4 

(3)  Average 

4.6 

4.5 

b.  Average  time  between  pro^ 
when  rifle  projected  (time  in  seconds. 

jeotion  of 

the  grenade  and  detonation 

Tesl 

Control 

(l)  Maximom 

5.1 

5.1 

(2)  Ninlmam 

4.7 

4.7 

(3)  Average 

4.9 

4.8 

c.  When  rifle  projeisted,  the  arming  clip  of  the  Projeoti(m 
Adapter,  MlA2,  was'  cffedtlre  in  holding  the  safety  lever  of  both  test 
arid  control  iteM  in  place  after  removal  of  the  eafT^  pin.  (A  vre- 

viously  reported  defiolenoy  with  the  M204A2  Puee,  ref  10,  app  IT)  Vhen 
the  safety  pin  of  the  gr<.hade  vae  remo'ved,  there  was  a  very  eli^t  upward 
movement  of  the  safety  lever  under  poemosuro  of  the  striker  and  striker 
spring  (see  app  111-2). 
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d.  The  safety  pin  fxuicticned  effectively  in  all  teste  of  both 
tesu  and  control  items. 

4«  ANALYSIS  ."The  safety  features  (time  of  detonation  after  anning 
end  safety  pin  functioning)  of  the  test  and  control  items  are  equally 
effective. 

Test  Nr  5.  FUZE  FUNCTIONING. 

1.  PURPOSE . — To  determine  and  compare  the  adequacy  of  the  functioning 
of  the  test  and  control  items. 

2.  METHOD. 


a.  Five  each,  test  and  control  items  assembled  to  M26A1  grenades 
were  subjected  to  the  following  conditions  and  detonated j 

(1)  Submerged  in  muddy  water  for  30  minutes,  allowec!  to 
dry  for  24  hoiirs,  armed  and  hand  thrown. 

(2)  Armel  and  hand  thro\m  into  water,  deep  soupy  mud,  against 
frozen  ground,  and  into  loose  sand  (employed  test  item  only). 

(3)  Aimed  and  hand  thrown  in  the  normal  manner  frcm  a  dis¬ 
tance  of  3  to  10  yards  against  a  steel  plate  (some  grenades  impacted  on 
the  fuze  end  and  others  on  the  base  end).  This  test  simulated  conditions 
that  occur  in  a  combat  sitviation  in  a  fortified  area  (employed  test  item 
only). 


(4)  Armed  and  hand  thrown  in  the  normal  manner  from  a  dis¬ 
tance  of  3  to  10  yards  into  a  concrete  emplacement  to  simulate  a  like 
combat  situation.  (Some  grenades  impacted  on  the  fuze  end  and  other  on 
the  base  end.) 

(5)  Armed  submerged  in  water,  and  the  safety  lever  released 

by  hand. 


(6)  Securely  anchored  in  a  vertical  position  to  a  wooden 
stake  auid  covered  by  1  inch  of  water  and  activateu  '■y  removing  the  safety 

pin  (employed  test  item  only) . 

(7)  Same  as  (6),  above,  except  grenade  was  in  a  horizontal 

position. 

(8)  Armed,  buried  in  soft  mud,  and  the  safety  lever  released. 

(9)  Rifle  projected  from  distances  of  50  to  60  yards  to 
im]>act  on  wooden  panels,  a  cinder  block  wall  and  a  oteel  plate.  This 
test  Bimulated  combat  conditions  In  built  up  areas,  firing  at  log  buiUcers, 
emplacements,  gun  crews  protected  by  steel  plates  and  concrete. 
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b.  Data  relatinjf  to  fuze  fxinctioning  in  all  t.osts  were  recorded. 
3.  RESULTS. 

a.  The  following  results  were  considered  in  determining  the 
suitability  of  the  test  item. 

(l)  Submerged  in  miuidy  water,  allowed  to  dry,  hand  thrown* 


— 

Item 

Nr  &  Type 
Grenade 

Fuze  Bumin^c  Times  (Sec) 

Malfunctions 

Maximum 

Minimum 

Averagfe 

Test 

5  Inert 

4.5 

4.6 

None 

Control 

5  Inert 

4.9 

4.2 

4.6 

None 

(2)  The  test  item  .only  was  hand- thrown  into  water,  mud, 
frozen  ground,  and  aandi 


Nr  Test 

Type 

Impact 

Fuze  Burning  Times 

"rs^^ 

Items 

Grenade 

On 

Maximum 

Minimum 

Average 

Malfunctions 

5 

HE 

Water 

4.7 

4.4 

4.5 

None 

5 

HE 

Mud 

4.8 

4.7 

4.8 

None 

5 

HE 

Frozen 

Ground 

4.8 

4.5 

4.6 

None 

5 

HE 

Sand 

5.0 

4.4 

4.0 

None 

(5)  The  test  item  only  was  hand-th^o^m  against  steel  plate: 


Item 

Impact  . 

Nr  4  Type 
Gremidc 

Fuze  Burning  Times  (Sec] 

L 

fi 

0 

1 

i 

Keiximum 

Minimum 

Average 

Piize  end 

4  Inert 

4' 

first 

1  HE 

Test 

5>.l 

4.3 

4.6 

Base  end 

6  HE 

None 

first 

I 


e 
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(4)  Hand  thrown  against  conci-etc: 


■■■1 

Nr  &.  Type 

[  Fuze  Burning  Time  (Sec) 

- 1 

Item 

Grenade 

Maximum 

Minimum 

Average 

Malfunctions 

Test 

Fuze  end 
first 

1  HE 

4  Inert 

■ 

4.0 

A  ’I 

5 

Base  end 
first 

2  HE 

4  Inert 

None 

Control 

Fuze  end 
first 

1  HE 

1 

4.4 

4.5 

None 

Base  end 
first 

2  HE 

_ 1 

■ 

Hone 

(5)  Throughout  the  testing  progroir.,  no  evidence  of  noise, 
smoke  or  spark  was  observed  in  the  test  and  control  items. 

b.  The  following  results  were  not  considered  in  determining  the 
suitability  of  the  test  item,  as  directed  by  reference  15,  appendix  IV. 

(1)  Covered  with  water,  safety  lever  released  by  hand; 


Nr  &  Type 

Fuze  ihxming  Time 

■mT 

Item 

Grenade 

Maximum 

Minimum 

Average 

Malfunctions 

Test 

9  Inert 

■1 

6  HE 

4.7 

4.5 

B 

6* 

Control 

5  Inert 

6  HE 

4  7 

4.0 

4.4 

1 

•Note;  Four  of  the  inert  items  did  not  detonate  on 
the  first  try.  Tliey  were  then  re-cocked  and  the  grenades  tond-throvm . 
wheretipon  they  functioned  normally. 
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(2)  Buried  in  mud* 

-  Item 

Kr  &  Type 
Grenade 

j  Faze  Burning?  Timtjs  (Sec) 

- 1 

Malfunctions 

Maxirpm 

Miniraun 

AvorapB 

Test 

5  Inert 

6  HE 

5.2 

4.6 

4.8 

1  j  one 

Control 

5  Inert 

6  HE 

4.9 

4.5 

4.6 

Kone 

(3)  Rifle  projected  agair.st  woodi 


Item 

Nr  it  Type 
Grenade 

Fuze  Burning  Times  (Sec) 

Malfunctions 

Maximum 

Minimum 

Average 

Test 

5  Inert 

6.1 

4.7 

5.0 

None 

Control 

5  Inert 

4.8 

4.5  . 

4.6 

Hone 

(4)  Rifle  projected  against  cinder  blocks* 


Nr  it  Ty  pe 

Fuze  Burning  Times  (Sec) 

Item 

Grenad(3 

Maximum 

Minimum 

Average 

Malfuncticms 

Test 

6  Inert 

2  RE 

4.8 

40 

4.5 

4 

Control 

4  Inert 

• 

- 

2  HE 

5.5 

4.4 

4.6 

i. 

1 

(5)  Rifle  projected  against  steel  plate: 


Item 

Hr  &  Type 
Grenade 

Fuze  burning  Times  ( Sec ) 

Malfunctions 

Maximum 

Minimum 

Average 

Test 

7  Inert 

1  HE 

— 

— 

— 

e 

Control 

4  Inert 

1  HE 

'>9 

5.9 

• 

VO 

4 

I  10 
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4.  ANALYSIS. 

a.  Tost  and  control  fuzes  function  effectively  when  hand-thrown 
into  water,  mud,  sand,  and  on  various  tyjties  of  ground  surfaces. 

b.  Teat  and  control  items  function  adeqxiately  when  har.d-thrown 
into  or  against  hard  surfaces,  such  as  steel  and  concrete,  if  impact  of 
the  grenade  is  on  the  base  end.  However,  if  the  fuze  end  (bouchon) 
strikes  a  hard  surface  first  at  close  ranges  (3  to  10  yards),  the  test 
item  may  fail  to  function.  Of  the  five  malfunctions  occurring  when  the 
test  item  impacted  fuze  end  first  against  steel  and  concrete,  three 
occurred  because  the  safety  lever  had  not  disengaged  from  the  bouchon 
before  impact;  one,  because  the  shoulders  of  the  bouchon  were  squeezed 
together  by  the  force  of  impact,  preventing  the  striker  from  going  for¬ 
ward;  and  for  one,  the  reason  for  malfunction  could  not  be  determined. 
There  is  no  significant  difference  between  the  functioning  of  the  test 
and  control  items  under  these  conditions. 

c.  When  grenades  are  rifle-projected  to  impact  on  surfaces 
such  as  wood  or  timber,  the  test  and  control  items  function  adequately. 
(Hot  considered  in  determining  suitability.) 

d.  Vfhen  grenades  were  rifle-projected  against  hard  surfaces 
such  as  steel  and  concrete,  both  test  and  control  items  had  high  per¬ 
centages  of  m^<l functions.  The  cause  of  these  malfunctions  could  not  bo 
determined.  The  safety  levers  had  separated  from  the  grenades  in  fli/;^t 
satisfactorily  and  examination  revealed  no  breaks  in  the  fuze  bodies. 

The  funotionijig  of  both  test  and  control  items  is  unsuitable  when  rifle- 
projected  against  steel  and  concrete,  (Hot  considered  in  determining 
suitability.) 

Test  Mr  4.  FRAGKEHTATIOH  AIIH  LETHALITY. 

1.  PURPOSE. — To  determine  and  compare  the  fragmentation  pattern 
and  lethality  of  grenades  when  detonated  with  the  test  and  control  items. 

2.  KETHOU. 

a.  M26A1  gi'enades,  fuzed  with  the  test  and  control  items,  were 
individu'^lly  detonated  statically  in  the  center  of  a  circle  oompoeed  of 
fragnentation  panels  made  of  commercially  dressed  1  inch  pine  boardo 
(5/4  inch  by  actual  ■easurement)  6  feet  high  placed  at  a  radius  of  5 
yards.  Two  grenades  of  each  type  were  oriented  with  fuzes  vertical  and 
three  of  each  type  were  oriented  with  fuzes  horizontal  -ind  detonated  aa 
follows! 

(1)  At  ground  level. 

(2)  At  ground  level,  plastered  with  mud. 
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(3)  In  pan  of  water  at  ground  level,  with  water  covering 
grenade  body. 

b.  M26A1  grenades,  fuzed  with  the  teat  and  control  items,  were 
individually  detonated  statically  in  the  common  center  of  two  semicircles 
composed  of  fragmentation  panels  made  of  commercially  dressed  1  inch  pinv 
board  (3/4  inch  by  actual  measurement)  6.  feet  high.  One  semicircle  had 
a  radius  of  10  yards.  Directly  opposite  the  open  face  of  this  semicircle, 
the  second  semicircle  with  a  radius  of  20  yards  was  set  up  so  that  the 
diameters  of  both  semiciroles  fell  on  a  ooinmon  line  and  no  portion  of  the 
ssmioircles  overlapped.  The  grenades  were  oriented  and  detonated  in  the 
same  manner  as  in  2(a)  above,  except  that  when  oriented  horizontally 
the  base  and  fUze  ends  were  pointing  to  the  ^Tr.ctures  of  the  two  semi¬ 
circles  . 

0.  The  fragmentation  pattern  of  each  grenade  was  recorded  to 
show  the  number  qf  penetrations,  perforations,  and  1  foot  squares  of 
panel  area  below  the  3  foot  leN^el  perforated  by  one  or  more  fragments. 
Fragments  which  did  not  perforate  the  panels  were  not  considered  lethal. 


3.  RESULTS. 

a.  Croxind  Level. 


FUZE  VERTICAL  (AVERAGES) 

Percentage  of 
Decrease  in  Per¬ 
forations  from 
5,  10,  and  20 
Yards 

Ir  of  1  f t  Sqs 
Below  3  ft  Level 
Containing 

One  or  More 
Perforations 

Item 

Kr 

Cren 

Perforations 

11 

2 

5  yd 

1012 

145 

226 

571 

.......  .  -- 

165 

Test 

2 

10  yd 

725 

82 

46 

CD 

65^ 

Kot  Recorded 

2 

20  yd 

145 

11 

6 

17 

S'm 

Not  Recorded 

5  74 

912 

131 

183 

5U 

135 

Control 

2 

10  yd 

624 

65 

55 

120 

62)( 

Not  Recorded 

2 

20  yd 

151 

2 

6 

10 

97?t 

Not  Recorded 

Kotet  Figures  for  grenades  detonated  within  seoloiroles 
cerrooted  to  360®  • 
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FUZE  HGPJZcdrrAl  (AVERAGES) 

Percentage  of 
Decrease  in  Per¬ 
forations  from 

5,  10,  and  20 
Yards 

Kr  ofl  ft  Sqn 
Below  3  ft  Level 
Containing 

One  or  More 
PerfoTKtionii 

Item 

Nr 

Gren 

Distance 

to 

Target 

Total 

Pene¬ 

trations 

Perf  orations 

Above 

3  ft 

Belov 

3  ft 

Total 

5 

3  yd 

946 

77 

124 

201 

95 

Test 

3 

10  yd 

663 

45 

55 

100 

50^ 

Kot  Recorded 

3 

20  yd 

159 

11 

6 

19 

917i 

Hot  Recorded 

3 

5  yd 

1007 

84 

118 

202 

89 

Control 

3 

10  yd 

714 

42 

49 

91 

5555 

Lot  Recorded 

J 

20  yd 

144 

, 

6 

7 

15 

9355 

Net  Recorded 

Note;  Pigu- ’c  for  greradcc  dotcnatcd  xlohiri  Honiciicles 
corrected  to  560°» 

b.  When  M26A1  grenades  fuzed  with  teat  and  control  itens  were 
detonated  at  ground  level  in  mud  and  water,  penetrations  were  negligible 
at  all  r-anges.  At  5  yards  from  the  target,  the  test  fuzed  grenade  produced 
a  total  of  four  perforations  and  the  control  fazed  grenade  produced  one. 

At  greater  ranges  (10-20  yards),  neither  t^TJO  produced  perforations.. 

0.  Wien  the  M26A1  grenade  was  deton,ated  nt  ground  level  «'ith 
the  test  and  control  items  oriented  horironielly,  there  was  an  aru  on  Use 
circle  of  panels  of  approximately  60®  oppv.site  the  fuze  end  ."ind  approxi¬ 
mately  70®  opposite  the  base  end  of  thr  grenades  that  received  comparatively 
few  penetrations  and  a  negligible  number  cf  perforations. 

d.  S'  ovm  below  for  comparison  purposes  are  fragmentation  rerailts 
obtained  in  ti.is  project  and  results  reported  cn  Project  Kr  2580,  Tent  of 
the  M26  Hand  Grenade  fuzed  with  the  K204A1  Puze  (ref  5»  fipp  Vf)’  Grenades 
detonated  statically  at  ground  level,  with  f.zc  horizcntnli 

Ccmparlson  of  average  number  perforations  telov;  J  foot  level 
on  fra^sentatlon  panels  6  feet  higj; j 


Item 

Range  to  Targafc 

Porforfitior.n 

55  Increase 

W26  v/y^04Al  Puze 

5  yards 

78.5 

M26A1  w/^04A2  Puze 

3  yards 

116 

M26A1  w/TlOllE],  Pu.ze 

5  yards 

124 

50^ 
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4.  ANALYSIS. 


CONFiDENTIAL 


a.  The  analysis  of  the  results  of  fragmentation  when  the  grenade 
is  positioned  within  a  circular  target  area  of  5  yard  radius  composed  of 
fragmentation  panels  6  feat  high  are  as  follows* 

(1)  There  is  no  major  difference  in  fragmentation  effective¬ 
ness  between  test  and  control  fuzed  grenades  when  grenade  is  positioned 
with  fuze  vertical  or  Mten.  the  fuze  is  horizontal.  Both  types  give  better 
fragmentation  resiilts  when  positioned  with  fuze  vortical,  as  evidenced  by 
a  marked  increase  in  both  number  of  lethal  fragments  and  nvunber  of  square 
feet  receiving  lethal  fragments  on  the  target  when  positioned  in  this 
manner.  In  Teat  Nr  8,  HAKD  THHCVIKG,  it  was  noted  that  the  grenade  will 
position  itself  after  impact  in  a  vertical  or  near  vertical  position 
approximately  2  per  cent  of  the  throws. 

(2)  Neither  the  test  nor  the  control  fuzed  grenade  has 
a  near  unifonn  fragmentation  dispersion  pattern  when  detonated  in  a 
horizontal  position.  Targets  opposite  the  base  and  fuze  ends  of  bot' 
types  receive  an  insignificant  number  of  lethal  fragmentc.  The  arc  of 
the  circle  receiving  few  lethal  fragments  totals  approximately  13(5*  . 

This  is  the  combined  area  opposite  the  fuze  and  base  ends, 

(3)  The  teat  and  control  fuzed  grenades  each  show  a  sub¬ 
stantial  increase  in  lethal  fragmentation  over  the  limited  standard  M-26 
grenade  as  evldenoed  by  a  50-58?b  increase  in  lethal  fragmentation  below 
the  3  foot  level  at  a  5  yard  range. 

(4)  Both  test  and  control  luzed  grenades  ore  equally  in¬ 
effective  when  detonated  in  mud  or  water. 

b.  The  analysis  of  the  decline  in  the  average  of  total  number 
of  lethal  perforations  by  the  test  and  control  luzed  grenades,  when  pool- 
tionsd  horizontally  5»  10  and  20  yards  within  a  circular  target  SLrea 
composed  of  fragmentation  panels  6  feet  hight  Is  as  follows* 

(1)  Rroin  5  to  10  Yards.— The  test  fuzed  grenade  showed  a 
decrease  of  50  per  cent  in  perforations  and  the  control  fuzed  grenade 
showed  a  decrease  of  55  per  cent. 

(2)  Twenty  Yards. — At  this  distance  both  test  and  control 
fuzed  grenades  becams  relatively  Ineffective.  Both  items  gave  a  smll 
number  of  lethal  fragments  spread  over  a  relatively  largo  area. 
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Test  ]Sr  5.  HOT  AND  COLD  CHAMBER. 


1.  PUKPOSE.^-To  determine  and  compare  the  effect  of  extreme  teapera- 
turea  on  the  test  and  control  items. 


2.  METHOD. 

a.  M26A1  grenades  fuzed  with  the  test  and  control  items  were 
stored  in  a  hot  chambor  at  125°P  at  maximum  humidity  for  72  hours.  The 
grenades  were  examined  for  damage  and  then  transported  in  an  insulated 
container  to  'tiie  range  and  detonated  by  hand  throwing. 

b,  M26A1  grenades  fuzed  with  the  test  and  control  items  were 
stored  in  a  cold  chamber  at  -30°P  for  72  hours.  Eie  grenades  were  examined 
for  damage  and  then  transported  in  an  insulated  container  to  the  range 

and  detomted  by  hand  throwing.  (Subseo.uent  to  the  conduct  of  this  test 
USCOKARC  di-^cted  that  items  be  conditioned  ai  -25°?“,  ref  13,  app  IV.) 

All  test  and  control  items  had  been  expended  in  original  tests  and  none 
were  available  for  retest  of  this  phase. 

3.  BSSm/TS .  — Shown  below  are  the  fuse  bumirig  tines  of* test  and 
control  items  following  hot  and  cold  chamber  storage.  All  fuzed  grenades 
functioned  (Time  in  Seconds). 


Time  from  Arming 
to  Detonation 

HOT 

CEAKBiia 

COLD  CHAMBER  1 

Test 

Control 

Test 

Control 

Maximum  Time 

5.0 

4.7 

5.6 

5.4 

Minimum  Time 

4.1 

3.9 

5.1 

5.2 

Average 

4.4 

4.2 

5.5 

5.3 

4.  AMALY5IS. 

a.  The  test  and  control  i'-ems  function  adeqmtely  with  high 
order  detonations  after  having  been  sub jested  to  extreme  higi.s  of  tempera¬ 
ture  aild  humidity. 

b.  The  test  and  control  items  function  adequately  with  high  order 
detonations,  but  show  an  appreciable  increase  in  the  average  burning  time 
after  having  been  subjected  to  an  extreme  low  temperature.  This  inorcasc 
in  burning  time  for  the  test  and  control  items  is  .7  second  more  than  the 
maximum  time  (4.3  ♦  •3  seconds)  stated  in  the  military  characteristics. 
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Test  f?r  6.  ADVERSE  CONDITIONS. 

1.  HJhPOSE.  —To  determine  and  compare  the  effects  of  adverse  con¬ 
ditions  upon  the  pel*formance  of  the  test  and  control  items. 

2.  METHOD. 

a.  M26a1  grenades  fuzed  with  th.e  test  cind  control  items  were 
removed  from  their  containers  and  subjected  to  the  following  conditions i 

(1)  Five  each  type  fuzed  grenades  were  submerged  in  fresh 
water  for  three  days. 

(2)  Five  each  t^pe  fuzed  grenades  were  submerged  in  fresh 

water  for  three  hours,  then  exposed  to  the  elements  for  thirty  days. 

(3)  Five  each  type  fuzed  grenades  were  submerged  in  salt 

water  (l  pound  of  salt  to  2-^  gallons  of  water)  for  three  days. 

(4)  Five  each  type  fuzed  grenades  were  submerged  in  salt 

water  for  three  days  and  then  exposed  to  the  elements  for  three  weeks. 

b.  After  storage  under  adverse  conditions  listed  in  2a,  above, 
the  fuzed  grenades  were  inspected  for  damage  and  detonated  by  hand 
throwing. 

5.  RESULTS. 


a.  Visual  examination  of  the  test  and  control  items  after 
storage  vinder  adverse  conditions  revealed  no  damage. 

b.  The  test  and  control  items  functioned  adeqviatcly.  However, 
when  the  grenades,  which  had  been  submerged  in  salt  water  for  three  days 
and  placed  in  open  storage  for  three  weeks,  were  hand-thrown  severo.l 
malfunctions  occurred.  Qae  each  test  and  control  item  became  unscrewed 
from  the  grenade  upon  impact  with  the  ground.  One  test  item  beoeme 
unscrorwed  from  the  grenade  in  flight.  The  safety  lever  of  one  control 
item  did  not  come  off  immediately  upon  being  thrown,  but  did  come  off 
upon  impact  with  the  ground. 
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HEADQUARTERS 

UNITED  STATES  CONTINENTAL  ARMY  COMMAND 
Fort  Monroe,  Virginia 

ATDEV-3  47l/48{e>(16  May  58)  16  May  1958 

SUBJECT:  Report  of  US  Army  Infantry  Board,  Project  Nr  2751  (Temperate), 
Service  Test  of  Fuze,  Grenade,  Hand,  TlOllEl  (DA  Project  Nr 
505*04-001)  (U) 


TO:  Chief  of  Research  and  Development 

Department  of  the  Army 
Washington  25,  DC 


'  .  1.  (UNCLASSIFIED)  Inclosed  is  a  copy  of  Report  of  US  Army 
Infantry  Boar d»  Project  Nr  2751  (Temperate),  19  March  1958,  subject: 
"Service  Test  of  Fwze,  Grenade,  Hand,  TlOllEl  (DA  Project  505-04-001 

(U)).." 


2,  (UNCLASSIFIED)  Commanding  General,  United  States  Continen¬ 
tal  Army  Command,  conctirs  in  the  conclusions  of  President,  US  Army 
Infantry  Board,  as  stated  in  paragraph  6  and  approves  the  recommenda¬ 
tions  in  paragraph  7,  inclosed  report,  as  restated  below. 

3.  (CONFIDENTIAL)  It  is  recommended  that: 

a.  The  Fuze,  Grenade,  Hand,  TlOllEl,  be  adopted  for  Army 
use  with  the  Grenade,  Hand,  Fragmentation,  MZ6A1  (Modified),  and  be 
type  classified  as  standard  type.  Modernization  Code  A. 

b.  The  Fuze,  Grenade,  Hand,  TlOllEl,  with  Grenade,  Hand, 
M26A1  (Modified),  be  further  modified  to  correct  Ihe  deficiencies  cited 
in  appendix  II,  inclosed  report. 

« 

c.  President,  US  Army  Infantry  Board,  be  furnished  100 
each  of  the  initial  production  lot  of  the  modified.  Fuze,  Grenade,  Hand, 
TlOllEl,  with  Grenade,  Hand,  Fragmentation,  M2bAl  (Modified),  for 
confirmatory  test. 


REGRADING  DATA  CANNOT 
PREDETERMINED 
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4.  (UNCLASSIFIED)  It  is  requested  that  CG,  USCONARC,  ATTN 
Materiel  Developments,  be  notified  of  action  tjaken. 

FOR  THE  COMMANDER: 


1  IncI 

Rept  of  USA  Inf  Bd,  Major,  AGC 

Proj  Nr  2751:’(1^i^P'~  Asst  Adjutant  General 

erate),  ^  19  Mar  58,  ^ 

w/app  I- XV 

Copies  furnished: 

FI  (USA  Inf  Bd  w/o  jlncl) 

CG's 

Third  USA  (w/o  incl) 

CDEC 

Comdt 

USACGSC 

USAARMS 

USAAMS 

USAIS 

USCONARC  Ln  Off 
Aberdeen  PG 
Pentagon  (w/o  incl) 

British,  Canadian,  K  d  Marine 
Ln  Hq  USCONARC '(V/o  ira4) 

Hq,  USMC 

Dir,  Marine  Corps  Ldg  Force  Dev  Cen 
Coxnd,  ASTIA 
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c.  Shown  below  ufe  the  burning  times  of  test  and  control  items 
after  storage  under  adverse  conditions. 


Item 

3  Days 
li  Water 

5  Hrs  in  Water 

30  Lays  Storage 

5  Days  in 
Salt  Water 

3  Days  in 

Salt  Water 

3  Wks  Storage 

Mazcimum 

4.5  sec 

4.8  sec 

4.8  sec 

5.0  St-o 

Minimum 

4.2  seo 

4.5  sec 

4.4  sec 

4.7  sec 

Average 

4.4  seo 

4.4  sec 

4.6  seo 

4.9  sec 

Maximum 

1! 

4.4  sec 

4.4  seo 

4.7  sec 

5.1  sec 

Control  Minimum 

4.1  sec 

4.0  sec 

4.2  sec 

4,8  sec 

Average 

4.5  seo 

4.5  sec 

4.4  sec 

4.9  sec 

_ 

4.  AKALYSIS. 

a.  Test  and  control  items  function  adequately  after  being  sub¬ 
jected  to  storage  under  adverse  conditions. 


b.  The  lack  of  a  sealing  compound  between  the  fuze  and  the 
grenade,  as  noted  in  Test  Nr  i,  PHYSICAL  CHAHACTERISTICS,  may  permit 
the  test  and  control  items  to  become  tmecrewed  from  the  grenade  in  some 
instances  when  hand  thrown  after  storage  unuer  adverse  conditions.  This 
may  adversely  affect  functionirg. 

o.  The  increase  in  burning  time  of  the  test  and  control  items 
following  immersion  in  salt  water  and  open  storage  for  three  weeks,  mif^it 
be  attributable  to  the  freezing  temperatures  prevailing  0.8°  -  32°F)  during 
this  test. 
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*Teat  Nr  7.  r?I.FLE  PROJECTION . 

PURPOSE.  —To  determine  and  compare  the  porfona'ince  of  the  teet 
and  control  fuzed  grenadeo  when  projected  from  a  rifle. 

2.  METHOD. 


a,  M26A1  grenades  fuzed  with  test  and  control  items  were  pro¬ 
jected  from  an  M-1  rifle  in  a  machine  rest,  utilizing  the  M713  rifle 
grenade  launcher,  M1A2  grenade  launcher  adapter  and  M3  rifle  grenade 
cartridges.  The  rifle  was  laid  at  various  elevations  from  350  to  600 
mils  to  determine  the  maximum  range  attainable. 

4 

li.  M26A1  grenades  fuzed  with  test  and  control  items  \rere  rifle- 
projected  using  the  same  system  as  described  in  a,  above,  so  as  to  impact 
against  a  t-^nk  hull,  a  concrete  block,  and  the  ground  at  ranges  varying 
from  75  to  150  yards  to  determine  stability  in  fli^t  and  reliability 
of  arming. 


c.  The  stability  in  f.li^t  and  reliability  of  arming  of  the 
test  and  control  items  when  rifle-launched  was  observed  and  recorded. 

d.  Puze  burning  tines  were  determined  from  time  of  projection 
to  detonation. 

3.  RESULTS. 


a.  Rifle  Pro.iected  to  Obtain  Maximum  Range. 

ATS8AGE  RANGES  ATTAINSD 

'  ■  '  ■  '  *  . . .  ■  ■■  -»  *’«'t  . ■  .  y 


Items 

Nr  &  Type 
Grenade 

Elevation 

(Mils) 

Range 

(Yards) 

Fuze  huming 
Time  (Sec) 

Malfunctions 

Max 

Min 

Avg 

Teat 

6  Inert 

5  HE 

500 

550 

600 

155 

150 

*»Air- 

burst 

5.2 

4.5 

4.8 

None 

Control 

5  HE 

500 

550 

600 

140 

148 

♦♦Air- 

burst 

5.0 

4-5 

4.7 

None 

*  Subsequent  to  conduct  of  this  test,  DSCCKARC  direc^eu  that  rifle  •jrojection 
tests  not  be  conducted  (ref  13,  app  IV).  The  results  of  this  test  were  not 
considered  in  detormitJlng  the  suitability  of  the  test  item. 

♦♦Airbursts  were  approximately  150-175  yards  from  projection  point  aid  varied 
approximately  >  to  50  feet  in  hei^Jtt  above  the  ground. 
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Rifle  Pro.lected  Agalnct  Various  Surfaces. 


Item 

Nr  &  Type 
Grenade 

Impact  On 

Puze  Burning  Time 
(Seconds ) 

Malfunctions 

■ 

2  HE 

2  Inert 

Steel 

4.B 

2* 

m 

5  HE 

2  Inert 

Concrete 

5.6 

3* 

■ 

Ground 

4.7 

0 

2  HE 

1  Inert 

Steel 

5.0 

2* 

Control 

1  HE 

2  Inert 

Concrete 

5.4 

1* 

— 

5  HE 

Ground 

4.8 

0 

♦Note I  In  all  instances  primers  had  been  struck  by  the 
striker  prior  to  impact  on  the  steel  or  concrete. 

c.  The  majority  of  the  grenades  and  adapters,  when  rifle  pro¬ 
jected  as  in  a  and  b,  above,  were  stable  in  flight.  Tliere  were  a  few 
instances  in  which  some  wobbling  of  the  adapter  occurred.  However,  there 
were  no  instances  of  tumbling  observed. 

4.  ANALYSIS. 

a.  The  maximum  range  attained  with  M26A1  grenades  ■*^lzed  with 
both  test  and  control  items  when  rifle  projected  was  approximately  I50 
yards.  L^w  airbursts  were  difficult  to  attain  due  to  variation  in  fuze 
burning  vimes  01  both  test  and  control  items.  Test  and  control  items 
function  ai’csuately  when  impact  of  the  fuzed  grenade  is  with  the  grouj'»d. 

b,  The  flvnctior-ing  cf  i!26.il  grenadcro  fuzed  with  test  and  con¬ 
trol  items  wh?n  rifle  projected  affiinct  steel  and  concrete  is  unsatis¬ 
factory.  Pift:^-five  per  cent  (55^)  of  the  test  and  fifty  per  cent  (50^) 
of  the  control  items  projected  in  this  mi'Jiner  failed  to  function. 

Test  Nr  6.  IIANI)  TKR>>.TO. 

1.  PURPOSE.— To  determine  and  compr^ro  the  perfonas-nce  of  the  K?6a1 
grenade  fuzed  with  the  test  and  control  items  when  thrown  by  hand. 

2.  METHOD. 

a.  Ten  men  of  varying  degrees  of  physioal  capability  throw 
ten  each  inert  grenades  fuzed  with  tett  and  oontrol  items  from  the 
standing  position  to  obtain  maximum  range. 
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b.  Ten  men  of  varying  degreos  of  physical  capability  threw 
ten  each  inert  grenades  fuzed  with  test  and  control  i+cna  a.i  a  oull's-eye 
type  horizontal  target  from  the  prone  position  at  a  range  of  25  yards  to 
ascertain  accuracy.  The  point  of  impact  of  al]  throws  was  measured 
from  the  center  of  the  target.  This  test  was  repeated  from  the  standing 
position. 


c.  Test  in  b,  above,  was  repeated  at  a  range  of  40  yards. 

3.  HBSULTS. 

a.  There  is  no  difference  in  the  distance  nor  accuracy  attained 
with  the  M26A1  gjrenade  fuzed  with  the  test  and  contrcl  items  when  hand 
thrown. 

b.  The  average  maximum  distance  for  test  and  control  fu":??! 
grenades  was  143  feet. 

c.  Average  throwing  error  (test  and  control  fuzed  grenade). 


Distance 

(Yards) 

Position  of  Thrower 

Error  (feet) 

25 

Prone 

5.0 

25 

Standing 

3.4 

40 

Prone 

12.6 

40 

Standing 

Y.9 

Teat  Nr  9.  SUITABILITY  FOB  PARACmTTS  SEUYERY. 

1.  PURPOSE. — To  determine  and  compare  the  suitability  of  the  test 
item  for  parachute  delivery. 

2.  METHOD. 

a.  Five  M26AI  grenades  fuzed  with  the  test  iter  were  packed 
in  a  standard  shipping  box  so  that  they  would  impact  on  the  ground  with 
the  test  item  up.  This  box  also  contained  sufficient  send  in  individiuil 
grenade  containers  to  cause  the  box  to  be  equivalent  in  weight  to  a  box 
of  25  grenades.  This  box  was  included  with  enough  sand  filled  boxes  to 
make  a  bundle  having  a  total  waiglit  Of  300  pounds.  The  bundle  was  dropp>ed 
from  a  C-II9  cargo  type  airoraft  .flying  nt  a  speed  of  ISC  -p!* 
altitude  of  1000  feet  onto  on  unimproved  drop  zone,  utilising  a  C-lA 
cargo  type  poraoliute. 
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b.  The  eaiae  test  as  2a,  above,  was  repeated  but  grenades  were 
packed  so  that  itens  would  impact  on  the  ground  with  the  test  item  down 
in  the  direction  of  impact. 

c.  The  same  test  as  2a,  above,  was  repeated  but  grenades  wore 
packed  so  that  items  would  impact  on  the  ground  with  the  test  item  hori¬ 
zontal  to  the  direction  of  impact . 

d.  Hie  three  tests  listed  in  2a,  b,  and  c,  above  were  repeated 
with  the  grenades  fuzed  with  tho  control  item. 

e.  The  three  tests  in  2a,  b,  c,  and  d  above,  were  repeated 
but  the  cargo  parachute  was  rigged  to  malfunction  in  each  case. 

f.  Upon  completion  of  the  cargo  drops,  the  test  and  control 
items  were  inspected  for  damage  and  serviceability  by  ordnance  per¬ 
sonnel. 

5.  RESULTS. 

a.  In  two  inotances  when  delivered  by  malfunctioning  parr.chute 
the  handles  of  the  grenades  were  bent  in  varying  degrees  but  the  items 
were  not  rendered  unserviceable.  One  grenade  was  thrown  from  its  con¬ 
tainers  several  feet  from  the  point  of  impact.  Upon  being  recovered  and 
insTMcted  it  was  found  to  be  serviceable.  Two  grenades  were  slightly 
flattcmed  on  cne  side  at  their  widest  diameter  when  delivered  by  mal¬ 
functioning  paj*achute.  All  grenades  were  determined  visxially  to  be 

safe  for  handi;ing  and  were  tr^uisported  to  the  grenade  range  and  detonated. 
All  test  and  control- fuzed  grenades  detonated  wl  tl'  high  order  detonations 

(app  ni-3). 

b.  Effect  of  impact  upon  burning  time  of  the  test  and  control 
Item  (time  in  seconds). 


!  1 

1  cca?rR0L  1 

!  Fl'iRCnONING 

MALFDHCTIOKIHG| 

1  MALHIWCTiailKG  j 

Position  of  Fuze  to 

jparaciiut; 

B _ 

PA 

KAChUTE  1 

1  PARACHUT 

B _ 

IIHv^ 

Direction  of  Impact 

Hax 

Min 

Esni 

Max 

Min 

ism\ 

Max 

Min 

TSTM 

Max 

mm 

Puze  Horizontal 

5.0 

4.3 

4.6 

4.8 

4.2 

4.4 

5.0 

4.4 

4.7 

4.8 

4.2 

4.5 

Fuze  Up 

5.0 

4.5 

4.7 

4.9 

4.1 

4.6 

4.9 

4.0 

4.6 

4.9 

4.0 

4.6 

Puze  Down 

5.0 

4.4 

4.6 

5.0 

4.4 

4.6 

4,6 

5.0 

4.6 

4.6 

I 


4.  ANALYSIS. 
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a.  The  test  and  control  items  are  suitable  for  aerial  delivery 
by  functioning  cargo  parachute. 

b.  When  test  and  control  itecifi  are  delivered  by  nialfunctioning 
parachute,  damage  may  result  to  individual  grenades.  A  thorou(^i  axi:uai- 
nation  should  be  made  of  each  individual  grenade  while  it  is  still  in 
its  container  to  detercdne  if  any  dana.ge  h'/s  occurred  whicb.  would  render 
it  unsafe. 


c.  The  average  time  from  aiming  to  detouation  of  test  and 
control  items  deliveied  by  both  functioning  end  ix'.lfunctioning  p..ri,chute 
is  increased  in  some  instances.  This  increase  in  fuse  burrilng  time  appear." 
to  depend  upon  the  degree  of  shock  to  which  each  individual  bundle  is 
subjected. 

Teat  Nr  10.  RKI.TABILITY . 

1.  ptTRPOSE. — ^To  determine  and  compare  the  reliability  of  tho  test 
and  control  items. 

2,  METHOD. --All  the  data  recorded,  when  gremdes  were  detona.ted 
Btatlcally  and  by  hand  throwing,  were  studied,  analyzed  and  cor.Tvared 
to  determine  the  reliability  of  the  test  and  control  items. 

5*  HESUI/TS .  —Shown  below  are  the  results  of  all  detonations  of 
M26A1  grexiades  fuzed  with  the  test  and  control  items  under  various 
conditions. 

a.  Hot  subjected  to  abnormal  conditions » 


Item 

Nr 

Ifnder 
5.0  Seo 

5. 0-5. 9 
Sec 

4. 0—4*6 
Sec 

4.7-5.O 

Sec 

5. 1-6.0 

Sec 

Max  Time 
Variation 
(Sec) 

Avg 

T.ime 

(Sec) 

Duds 

Tost  (Per¬ 
cental  of 

total) 

57 

0 

2(356) 

38(6756) 

11(1956) 

1(2?6) 

1.2 

4.6 

5(9?6)* 

Control 
(Percent¬ 
age  of 
total) 

34 

0 

_ 

5(15?6) 

- - — 

25(73^) 

L  ■  - - 

4(1256) 

0 

1.5 

4.3 

0 

Duds  ocoxured  when  grenades  fUzed  with  test  Item  were 
hand- thrown  against  steel  and  concrete  oixd  impacted  with  the  fuze  end  first. 
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b.  Subjected  to  cbnormal  conditior.a  (Hot  and  Cold  Chcunber,  advorco 
conditions,  parachute  deliver^') 


Item 

n 

Thider 
3.0  Sec 

— 

3.0-3. 9 

Sec 

4.1V4.6 

Sec 

5. 1-6.0 
Sec 

BB 

Duds 

Test  (Per¬ 
cents^  of 
Total; 

90 

0 

0 

42(475^) 

45(489S) 

5(5‘/o) 

1.4 

■ 

M 

Control 
(Percent- 
a.ge  of 
total) 

60 

0 

l(2^o) 

32(535^) 

22(57^) 

5(8?0 

1.5 

4>6 

1* 

♦Kotei  The  test  and  control  items  functioned  normally,"  but  when 
hand-thrown  they  becene  rmscrewed  from  the  grenades  in  fliglit  or  upon  im¬ 
pact  with  the  ground  due  to  lack  of  sealant  between  the  fuse  and  the  grenade. 
These  particular  items  had  been  immersed  in  salt  water  and  placed  in  open 
storage  for  three  weeks  prior  to  detonation. 

4.  AHAIYSIS. 

a.  Ho  lov/  order  detorrition  occurred  during  the  conduct  of 
this  project.  Ninety-seven  per  cent  (975^)  of  the  tost  and  one  himdred 
per  cent  (lOOJo)  of  the  control  fitaes  functioned  reliably  ui'.dor  all  con¬ 
ditions.  There  is  no  significant  difference  between  the  reliability 

of  the  test  and  control  items. 

b.  Neither  the  test  nor  the  control  items  fully  meet  the  mili¬ 
tary  characteristics  of  having  a  4*5  1.  •3  second  fhze  bviming  time  between 
activation  and  detonation.  However,  ninety-two  per  cent  (92^)  of  the 
test  items  and  eigiity-nine  per  cent  (89?^)  of  the  control  items  had  a 
burning  time  of  4. 0-5.0  seconds  under  all  cocditiono.  T^je  control  item 
shoved  a  slightly  greater  maximum  time  variation  in  fuse  burring  time 
than  did  the  test  item. 

Teat  Hr  11.  CCKPARISON  WITH  MILITAHY  CHANACTERISTICS . 

1.  PURPOSE. — To  determine  th#*  extent  to  vliich  the  test  item  meets 
the  approved  military  characteristics  for  fragmentation  hand  grenade  fuzoo. 

2.  METHOD. — The  results  of  all  tests  were  analyzed  to  determine  the 
degree  to  which  the  test  item  meets  the  approved  military  charaoteristlcs. 
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^mitary  Characteristics 
♦♦♦^♦EXTRACT  (ref  3,  app  IV) 
4.  ESSENTIAL  CHARACTERISTICS. 


(e)  Military  characteriotios 
of  eaoh  country  will  determine  type  of 
fx'zci  to  be  used. 


To  pertnit  interchange  of 
fuzes,  the  fuze  well  and  threads  shall 
be  common  to  all  three  countries. 


The  time  element  to  be 
used  by  all  three  countries  shall  be 
4»3  Heoonda  plus  or  minus  0.5  seconds 
after  projection. 

The  operation  of  the  fuze 
shall  be  noiseless,  smokeless  and 
spaa’kless. 

•  **««*** 

5.  DESIRABLE  CHARACTERISTICS. 

,*  ♦  *  *  *  ** 

(b)  If  a  handle  is  provided 
it  shall  not  contain  the  fuse. 

***■»*♦*♦ 
♦**♦  »  EXTRACT  (rof  2,  app  17) 

e>  Eusei  The  grenade  shrill 
be  provided  with  a  f\ize  containing 
time  and  impact  elements. 

*««  «**»• 


Disoasslon 


Although  the  threads  of  tlie  test 
item  will  fit  the  M26A1  grenade,  the 
fuze  well  of  the  M26A1  grenade, 
designed  to  accept  the  K204A2  fuze, 
is  too  small  in  diameter  to  accept 
the  detonator  case  of  the  test 
item  (Test  Nr  l). 

Requirement  met  to  an  acceptable 
degree.  The  degree  to  which  this 
is  met  depends  upon,  adoption  action 
by  the  Tripartite  ooiintries. 

Requirement  met  (Test  Nr  3)- 


M26A1  Grenade  has  no  handle. 


Requirement  not  fully  met.  The 
fuze  contains  a  time  elecsent  only. 
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(2)  Impact  Element » 


(a)  The  grenade  shall  Item  has  no  impact  element, 
detonate  by  action  of  the  impact  element 

during  the  interval  1  second  to  4,3  seconds 
plus  or  minus  0.3  seconds  after  arming.  If 
upon  impact  an  instantaneous  detonation  re¬ 
duces  lethality  of  the  grenade,  a  fractional 
second  to  position  the  grenade  for  maxlnum 
lethality  will  be  desirable. 

(b)  A  blow  equivalent  Item  has  no  impact  element, 
to  dropping  the  grenade  10"  on  concrete 

shall  be  required  to  cause  impact  element 
of  the  fuze  to  operate,  after  arming. 

(3)  Time  Element t 


The  grenade  shall 

detonate  by  action  of  the  time  element 
4.5  seconds  plus  or  minus  0.3  seconds 
after  arming. 


Renviirement  not  fully  met.  Times 
of  detonation  after  arming  in  Test 
Nr  5,  HOT  AND  COLD  CHAMBER  (after 
cold  storage  and  in  Test  Rr  6), 
ADVERSE  COHDITIONS  (after  open 
storage  for  3  weeks  following 
immersion  in  salt  water),  were  .7 
and  .3  seconds,  respectively, 
greater  than  the  maximum  time  of 
4.6  seconds.  However,  this  is 
considered  acceptable  perfortmince. 
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APPSIiDIX  II  -  DEFICIENCIES  AND  SUGGESTED  MODIFICATIONS 
Report  of  Project  Nr  2751 

The  defiolenolea  listed  In  this  appendix  are  minor  deficiencies, 
the  correction  of  which  will  increase  the  desirability  of  the  item,  but 
which  need  not  be  corrected  to  melee  this  item  suitable  for  Arm;j’  use. 


Minor  Defloleno:^ 


Results 


jugfjesl 


Lcation 


Fuze  burning  times 
between  4.6  and  5*3 
seconds.  (Tests  Nr  5 
and  6 ,  app  I . ) 


Pails  to  meet  the 
military  character¬ 
istics  of  4.3  Beconds, 
+  .5  seconds,  fuze 
b-uming  time. 


Correct. 


2.  TlOllEl  fuzes  were  Disassembly  of  fuze  Correct, 

assembled  in  M26A1  from  greriad.e  when 

grenades  without  hand  thrown, 

sealing  compound 
between  fuze  and 
grenade  and  became 
loose  when  stored 
mider  adverse  con¬ 
ditions  (Test  Nr  6, 
app  I). 
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UNITED  STATES  ARMY  INFANTRY  BOARD 


FORT  8ENNIN0,  GEORGIA 

PROJECT  NR  DATE  NEDATIVE  NR 
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A  -  M26A  1  Grenade  with  TlOllEl  F'l?**  properly  sealed  in  MIA2  Grenade  Adapter 
Safety  Pin  In 

B  -  M26A  1  Grenade  with  M204A2  F'lr.e  pioperly  seated  in  M1A2  Grenade  Adapter, 
Safety  Pin  In 

C  -  MifiAl  Grenade  with  TlOllEl  Fur.e  in  M1A2  Adapter, 

Safety  Fm  ”, -trioved 

D  -  MZf'Al  er.,,de  with  M20'5A2  Fnre  in  MlA2  Adapter, 

S.lfety  P:  ,  Removed 
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UNITED  STATES  ARMY  INFANTRY  BOARD 

FORT  BENNING,  GEORGIA 

PROJECT  NR  DATE  NCSATIVE  KR 

27^1  16  Jan  6H  09  -  1  (m  - ‘>2 /  A  J - ‘‘-8 

Tup  Ty[)iral  Acrjal  I)«rlivpry  Conlainpr  with  Kans  tioninp  Para<  h  itc. 
Bottom  Tvpita!  Aerial  Delivery  Container  with  MaUnm  tioninR  Par  ac  hite  , 
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1.  AUTHORITY 

2.  REFjSRSNCES 

3.  DESCRIPTION  OF  MITER.:;  L 

[•:  aACK®0UND 

5.  SUMMARY  fiP  TESTS 

CONCUTSIONS 
7.  RECOMMENDATIONS 


I  -  DETAHS  CF  TEST 

TL,  PHYSICAL  CHARACTfi'S TICS 

T2 ,  SAFETY 

T3,  FUZE  FUNCTIONINO 

TL,  FRAGMENTATION  and  LETHALITY 

T5,  HOT  AND  COLD  CHAMi:  I 

16,  ADVERSE  GONDITTONJ 

17,  RIFLE  PROJECTION 
T8,  HAND  WROWINO 

T9,  SUIlABILITr  FOR  PAR<  CHUTE 
DELIVERY 
no,  RET.IA3ILITY 
ni,  COMPARISON  WITH  MIL:  lARY 
CHARAGIERISTICS 

II  -  DEFICIENCIES  AND  SUQQESTi  t 
MODTFTarrONS 


III  -  PHOTOORAPHS 


IV  -  REFERENCES 


